Nanoscale presentation of cell adhesive molecules via block copolymer self-assembly.
Precise control over the nanoscale presentation of adhesion molecules and other biological factors represents a new frontier for biomaterials science. Recently, the control of integrin spacing and cellular shape has been shown to affect fundamental biological processes, such as differentiation and apoptosis. Here, we present the self-assembly of maleimide functionalised polystyrene-block-poly (ethylene oxide) copolymers as a simple, yet highly precise method for controlling the position of cellular adhesion molecules. By manipulating the phase separation of the functional PS-PEO block copolymer used in this study, via a simple blending technique, we alter the nanoscale (on PEO domains of 8-14 nm in size) presentation of the adhesion peptide, GRGDS, decreasing lateral spacing from 62 nm to 44 nm and increasing the number density from approximately 450 to approximately 900 islands per microm2. The results indicate that the spreading of NIH-3T3 fibroblasts increases as the spacing between domains of RGD binding peptides decreases. Further, the same functional PS-PEO surfaces have been utilised to immobilise, via a zinc chelating peptide sequence, poly-histidine tagged proteins and extracellular matrix (ECM) fragments. This method is seen as an ideal platform for investigations into the role of spatial arrangements of cell adhesion molecules and ECM molecules on cell function and, in particular, control of cell phenotype.